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(57) Abstract 

A lead (10) having an adapting member (12) extending from the lead's main body (14), wherein the adapting member (12) is suitable 
for receivmg a termmal pm of a second lead thereby electrically coupling the second lead thereto. The lead (10) may then be electrically 
and mechanically coupled to a single electrical port (44) of a medical device. The lead (10) may be unipolar, bipolar or multipolar and 
suitable for use with a pacer, defibrillator or other cardiac rhythm management device, wherein the second lead (58) is electrically connected 
m parallel with a selected conductor (18) of the lead (10). TTie adapter may be positioned on the lead (10) adjacent the terminal pin (32) 
such that when the lead (10) is coupled to the medical device the adapter engages a portion of the medical device 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


AM 


Armenja 


AT 


Austria 


AU 


Australia 


AZ 


Azerbaijan 


BA 


Bosnia and Henegovina 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


CAte d'Tvoire 


CM 


Cameroon 


CN 


China 


CU 


Cuba 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 



ES 


Spain 


FI 


Finland 


FR 


France 


GA 


Gabon 


GB 


United Kingdom 


GE 


Geofgia 


GH 


Ghana 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IL 


Israel 


IS 


Iceland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgyzslan 


KP 


Democratic People's 




Republic of Kona 


KR 


Republic of Koiea 


KZ 


Kazakstan 


LC 


Saint Lucia 


U 


Liechtenstein 


LK 


Sri Lanka 


LR 


Liberia 



LS 


Lesotho 


LT 


Lithuania 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


MK 


The former Yugoslav 




Republic of Macedonia 


ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian P^ration 


SO 


Sudan 


SE 


Sweden 


SG 


Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



wo 00/1 1762 



PCTAJS99/18175 



ADAPTER INTEGRATED INTO A LEAD BODY 
BACKGROUND OFTHE INVENTION 
L Field of the Invendon 

This invention rdates generally to pacing defibrillation and l^brid lead wires that are 

5 ooittiectable to an im|rfantabb cardiac riythm management dewce; and more particularly rdates 
to a lead d^gn that dactricfllly ami m^lty«i5>aiiy CTuplfg two Itmfa to a gqgle port in a header 
assembly ofdieinqdantablc device. Theleadinaybeurdp6lar,bipdarorirn]l^olarandindudes 
an adfl^t^g member fimned whUn the lead body, wherdn a port is formed in the adqsting 
memb^ suitable for receiving a tenrunal ad of an additional lead. The lead of the piesent 

10 invemiim is adaptable as a padi^ d^brillation. or hybrid padng^defibriUation lead, 
n. Discussion of the Rdated Art 

A canfiac rhythm management device c{q>able of pacing or defibriUating a patient's heart 
typicaliy indudes a pulse generator having an electronic drcuit and power supply contained 
within a metal casing, commonly referred to as *^e can*". A lead, capable of transmitting a 

IS tfaerapcudc dectrical agnal ge ne r a ted by the pulse generator to the heart, is dectricaDy coupled, 
to the electrode drcuit of the pulse generator. A ''header^ having a receptade or port is 
commonly provided in order to ''phj^ the lead into die tb^Om management device and 
dectricaliycoiqde the lead to die electrottc drcuit contained wi^ Over the years, the 

recqitades located in the header of the imidantable cardiac rhythm tmrn^g^^ device and the 

20 tennind connector end of a corresponding lead have been gtnmiar^Tf^ by Istemationd 
Standards Organization (ISO). In the standard connector and receptacle ammgement, a port 
correqionSqgto each lead tenoind ccmnector end is formed in the header portion of the rhythm 
management device. When two or more leads are required, a separate receptade is formed in 
the header for each corresponding lead's tendnd connector end. 

2S During the administration of certain pacing or defibrination therapy it may be desirable 

to administer the same padng ther^y to two or more separate leads. For example, it may be 
desirable to transniit the same padngdgnd through a left and right ventricular lea^^ Inorder 
to dectricdfy couple the leads to a single receptade of the cantiac rhythm management device, 
it is anient practice to interconnect the right and left ventricular leads vrith a separate adulter 

30 andsleeve. The tenrund connector ends of each lead phig into correspon^ng ports forn^ 
the adulter. The adapter then phigs mto a corresponduig receptade of the canfiac rhythm 
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management device. Utilizmg an adapter and sleeve to iitterconnetf 

the required nimber of sealing connections and overall size of the implanted device. 

Fain etaL in US/Pat N . S.679.Q26 (the '026 device) describes a header adapter that 
provides at least one port in the leader adapter that ia med ififlferetifly ttmn my rf thuhgiiler 
5 lead connector ports. The header adapter oftiie*026 device, in essence, is an tn-lmeo^ 

to accommodate various sized lead tenmnal connector emis. The header adapter of the *026 
device does not reduce the number of required heado* ports and further mcreasa the number 
of required sealing cmnections. Hence, there is a need for an adapting member that 
interconnects two leads vrithout inoeaang the required number of header ports or sealing 
10 connections. The present invention addresses these and other needs. 

SUMMARY OF THE INVENTION 
The purpose of the present invention is to provide an adapting member integrated into 
a main lead body, such that two leads may be dectricaU/ couple 

number of ports required in a corre^ondii^ header assembly of an unplantable device. A 

IS tendnal connector end of a unipolar lead may be coupled to the attftp Hng nciesiber, such that a 
conductiqg wire of the unipolar lead is electricaUy coupled to apredetennmed oonductuig wire 
oftfae main lead. The lead of the present hivenrion hichidga m rfggfrirjiily Sngiintjng mnin hnAy 
portioq» at least one tenmnal connector, at least one electrode, at least one conductor, and the 
adaptqg member. The insuhtting mam body, tenninal connector, dectrodes^ and conA 

20 may aU be ofa suitable Gonstnicdonlmown to those dolled in the ait 

The lead of the present invention has a pro»mal and £stal end, wherein terminal 
connectors are attadied to the proximal end of the nuun body. The termmal connectors are 
adapted for coupling the tenmnal end of the lead to an implantable medical devdce. The lead 
mqr inchide one or more conductors for umpolar or U-polar pacing and according may indud e 

25 one or more temunal connectors dectricaUy coupled to the pnixiniala^ The 
electrodes are embodied within a distal end portion of the mam body portion and electrically 
connected to a distal end of each corresponding conductor 

The adapting member extends fiom fee lead and may be formed as part of the dectricaDy 
non<onductiiQ mdn bocfy portion of the lead. The adapting member includes a "min houriqg 

30 having a port formed tiieran. The port has a temsinal block engaged widun the port and is 
adqrtable for recehoi^^ securing a tennmdcomiector of the s Ajumper 
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wire is embedded within the adapting n»nber and interconnects the tenninal block contained 
within the port to a presde^ one oftheconductoi^ insulated by the nuw fthelead 
When the temunal connector of the second lead is coupled to the tern^ 
conductor of tiie main lead and the conductor of the second lead are dectiicaify coupled in 

S parallel. The jumper wire mi^ inchide an outer electrically insulati^ 
insulatiiQ the inner conductive wire. 

llie adapting member may extend finom the lead adjacent the pn 
body, such that the adapting member engages the header assembly of the implantable medical 
device when the lead is phigged into tfie header. When the ad8|rting member engages the header 

10 assembly, the housing of the adq>ting member may have an aperture extending therethrough 
such that the aperture aligns with another header port of the implantable medical device. 
Ahernativdy, tUs apeiture m^ be utilized to engage suturing material therethrou^ to thereby 
secure the adqrting member to a desired location in the patient Further, the adapting member 
may be contoured ocM^gnient with the shape of the header to torn an overall continuous member 

IS oftho implantable medical device. 

OBJECTS 

It is accon&iigly a prindpal otgect of the present tnvendon to provide an adaptiqg 
membo* mt^giaied into a lead body, vAerein two dectricaUy interconnected leads may be 
coupled to a sin^e port of a lead header assembly of an inq>buitable de^. 

20 AnothardljectoftliepresentinvendonistoprovideanadqMing^^ 
a lead body cq»ble of electrically coupliiQ U-po 
an implantable de^ce. 

Yet another object of the present invention is to proidde a lead that reduces the required 
overall size of the header assembly of the implantable medical device. 

25 Still another object of die present inventbn is to pra^de an adapting member integrated 

into a lead body capable of coupling two leads to a sin^e port of a header and providing a 
passage for a third lead tenninal connector to pass throu^ the adq)tiqg member and engage 
another port of the header assembly. 

These and other objects as weU as these and other features and advan^ 

30 invention voll become readly apparent to those skilled in the art fipom a review of the ftDovring 
detailed desaqrtion of the preferred embodiment espedaDy when conddered in conjunction mth 
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tfaeaooompanymg dravdi^ inindudi like numerals in the several views refer to corresponding 
parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a firagmeotaiyperqiiecthfe view ofa lead asseinbly of the presort 
F«iire 2 b a rear fragmemaiy perspective view of the 1^ 
inKgurel; 

Figure 3 is a fragmentaiy perspective view of the houaiig extending from the lead; 

Figure 4 is a fragmentary perspective ^ew of an alternate embodiment of the lead 
assembly of the present invention; 

Figure S is a fragmentaiy peii^)ective view of the lead assembly engaged to a header and 
pulse generator of an implantable medical device with portions of the tennmal connector omitted 
for clarity; 

Figure 6 is a partial sectional fragmentary side elevational view of the lead assembly of 
the type shown in Hgure 4; 

Figure 7 is a partial sectional fragmentary side elevational view of the pro?dmal end of 
the lead assembly of the type shown in Figure 4; and 

Figure 8 is a partial secdonal fragmentary perspecdve view of an alternate em 
of the lead assembly of the present'inventioa 

DETAILED DESCRIPTION 

Re&ningfbattoF«uresl-3.aleadlOofthepresentinventi The 
lead lOgeneraDyindudesan adapting member 12, a non-conductive main body 14, at least one 
lead terminal connector 1 6, at least one electrode 42 (see Figure 6% at least one conductor 1 8 
and seaGng members 20. The adapting membo* 12 mdudes a non-conductive housing 22, 
tenninalblock24.jumpcrwire26,port28,andsetscrew30. Tlie housing 22 and main body 
14 may be molded or otherwise constructed as a sin^e, unitaiy member from the same non* 
conductive medical grade polymer of known suitable constniction, alicone nibber being 
preferred. Wrthout any linutation intended, the terminal blocks 24, temunal pin 32, conductor 
18, and junq>er wire 26 are manu&ctured from titanium or other conductive material sufiident 
to meet medical standards and all requirements of current 

The housii« 22 mdudes the tenninal Uock 24 and ju^ 
The port 28 u fiinned m the houaitg 22 and extends fiom a &8t end of the 1^ 



wo 00/1 1762 PCTAJS99/1817S 

5 

oiqx>ate end. imersecting the tenmoal block 24. The port 28 is adapted for sealablyteceiving 
a lead tenninal connector f anotho- lead, iniierein the tenmnal pin of its tominal connector 
engages the tenninalblodc 24. Anapertiire34isfonnedinthehousiqg22exteodii(gfi«aaD 
external surfice into the hotising. ThaaperiimMiaril g pe j ^ririia {|crBvy?Off t y< H « ^ ffrt ff 
S the tenninal btodc vAieaaa fba aet mew 30 retaim tfw ttmAfuA p'ti nftii* mh^r u^aw ♦^rnihwi 

connector to the tenmnal block 24. ^When the set screw 30 is ti^toied» the second lead is hdd 
ia place in contact vwth the conespondmg tenninal Mode 24, thwAy inai im^miiriil mwi 

electrical contact between the lead and tenninal bkick 24. The jumper wire 26 is embedded 
widm die adapting meniber and interconnects the tenninal block 24 to the selected conduct 

10 18. The jumper wire 26 is welded or otherwise attached for electrical conduction between the 
jumper wire 26 and tenninal block 24. A seal phig (not shown) having a shape congiuent with 
the apedure 34 and adapt^le for seahdile engagemem with the housing 22 raay be provided to 
sealaUy enclose the aperture 34. Ofoourse those skQled in the art will appreciate that a medical 
adhesive or qxngr mqr altenutivdy be appUed in the aperture 34 to therd)y isolate the tenmnal 

IS block 24 fiomfliud contact. Those drilled in tte art will appreciate that fee p<tft my be tq)aed 
or stepped hawig vaiyii^ diameters to therdiy fittii^ receive the shape and size of tfw 
tenmnal end of the lead. The tenninal connector 16 and i»n 32 of the lead mqrmami&ctnred 
in aooocdance with the Inteniatmnd Oigamzations ISO standanls. 

Reftniiv neart to Figures 4>7, an dtennte enfaodment of tfie present inventus 

20 The lead 10 inchides an adapting mendier 12 nradified in shape to oonfomi and eoipig^ 

header 40 ofthe impl m i tahl e device. The header » shown having two ports 44 and 46, wherein 
the port 44 is shown hswng two tenninal btocks 48 and SO sintable for dectricaOy coupling a 
bi-polar lead of known sintable constniction (see Figure S). A bore 52 extends thnwgh the 
housiiig 22 ofthe adapting member 12 and aligns with port 44 ofthe header 40. Inthismanner 

25 a tenmnal connector ofanother lead may be coupled to the header. As shown in Figure 7. the 
adapting mendKr 12 includes the jumper wire 26 embedded within the adapting member 12. A 
first end of the jumps- wire 26 is wdded or otherwise attached to the terminal block 24 for 
dertrical conduction between the junqter wire 26 and tenmnal block 24. The other end ofthe 
juniperwire26iselectricaIiycoupledtojuiictionUockS4. The proximal end ofthe conducting 

30 wire 18 is also connected to the junction block 54. Further, a conducting wire 56 electrically 
couples the tenninal pin 32 to thejunctton block 54. In this manner, both the tenninal pin 32 
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aiidtenninalUock24aredectricallycou^ figure 8 shows yet 

another embmfimeiit ixdieran the 1^ 10 indudes a second dectrode 62 coupled to aseoond 
conduct^g wire S 8, >nduch in turn is dectricatty coupled to a second tennimd connector 60 in 
a known suitable manner. 

Hainng described the constnictiond features of tfie present invention, the mode of use 
will next be presented. Durii^ the padiQ of a patient's heart, it ro^ be desirable to transnu^ 
simultaneoudy from a pulse generator an identicd dectricd agi^ 
dectricdlycoupledtothepulsegmton For example, durh« OIF therapy U is bdieved that 
the left and n0A ventrides may he rffectivdy pacMl hy tf niMnnttf tig ymiilt Mig^ idy thm mm^ 

paciqgsigml to both the left and right ventride. The lead of the present invention may be 
utilized to electrically couple two or more leads to a sin^e port of the padng device; therdyy 
allowing amuhaneous transmission of an identical signal through the leads. Hence, independent 
padng signals to the left ventride and ri^ ventride leads would not be required to 
simultaneously pace the left and right ventrides. 

Utilizing the lead 10 of the present invention, the terminal connector 16 of the lead is 
dectricdty coupled to the header assembfy. This lead may be designated for padng the ri^ 
ventricle tor exanq)le. A temunal connector of a second lead dedgnated tor padng the left 
venti^fiMT example; is inserted mto the port 28 of the adapting member 12 ofthelead ofthe 
present inventioa In this manner^ the padng rignal trMwinittftd thr^^igh thfi tef miMl pm nf 
left ventride lead will be the same as that transmitted totiie temunal pm of theri^ ventiide 
lead. 

This fawention has been described herdn m oondderable detail ui order to conq>Iy with 
the patent statutes and to proidde those skiUed m the art imth the 
the novd prindples and to construct and use such speddized components as are required. 
However, it is to be understood that the invention can be carried out by specifically cfiSerent 
devices^ and that various modifications, both as to the equipment details and operating 
procedures, can be accomplished without departing finom the scope ofthe invention itself. 
Whatisdatmedis: 
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CLAIMS 

1. A lead capable of electrical and mechanical coupling to both a port of an 
implantable medical device's header assembly and to another lead, said lead comprimB: 

(a) an doqgated, flexible; dectricaBy jnsnlating main body portion haviqg a proximal 
and distal end; 

(b) at least one tenmnal connector attadied to the proximal end of the nuun body 
and adapted for ooupfing the lead to a header assembly of an implantable meifical 
device 

(c) at least one electrode embodied within a £stal end portion of the main body 
portion; 

(d) at least one conductor conesponding with each electrode and electrically 
insulated by said main body portion, wherein a distal end of eadi conductor is 
attached to each correspondiiig electrode and a proximal end of each conductor 
is att ac h ed to at least one corresponding terminal connector; 

(e) anadqxdi^mendierextendiiQfimitheleadhaM^ 
reoeiwQ a temdnal connector of a second lead, said po^ 

conductive tenninal Uock positioned vn&an mi por^ wherein a junqier wire 
enibedded within said adapting member interconnects the terannal block vnnh 
one of the conductors insulated by the main body of the lead. 

2. The lead as redted in dmn 1, wherda said adapting member is portioned on 
said lead adjawnt to the proximal end of the main body. 

3. The lead as redted in dafanlyWherdn said adapting member engages the hea^ 
assembly of the tmphmtable medical device. 

4. The lead as redted in daim 1. wherein sdd adapting member has an aperture 
extemfiqg tfaerednough sudi that die qmture afigps with a header port when the lead is coupled 
to the header assembly. 
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5. The lead as redted in daim 3, wheran sud adapting member has an aperture 
extencfing therethrou^ sudi that Ae aperture afigns vnth a heado* port vAim the lead is coupled 
to the header assonbly. 

6. The lead as redted in dum 3 , wherein said adapting member is contoured to 
conform to a shape of the header assembly. 

7. The lead as redted in daim 1, wherein said port of said y j u pt in g member is 
smtable for recdving a terminal end of a uni-polar lead. 

8. The lead as redted in daim 1, wherein said jumper wire indudes an outer 
dectiically insulating layer and an inner conductive wire. 

9. A lead capable of electrical and mechanical coupling to both a port of a heado- 
assembly of an implantable medical device and to the teraunal end of another lead, said lead 
compridng: 

(a) an dongated, fleadUe^ dectricaJly insulating main body portion having a proadmal 
and distal en^ 

(b) at least one tenmnd connector attached to the proximal end of the main body 
and adapted for ooiqiEng the lead to a header assembly of an in^lan^ 
device; 

(c) at least one dectrode embodied witUn a distal end portbn of the main body 
portion; 

(d) at least one conductor conesponding with each dectrode and dectrically 
insulated by said main body portion, wherdn a (fistal end of each conductor is 
attached to each conesponding dectrode and a proximal end of eadi conductor 
is attached to a coirespondmg tominal connector; 

(e) an adapting member extending from said lead adjacoit the proximal end of the 
main body, add adqrting member having a port adaptable for sedably recdving 
atenmndcomiector of aseoondlead» said port having an d 

tominal blodc poationed wflun sdd port, wherdn a jumper vnre embedded 
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witlun said adqMiiQ member intercon^ 
oonductora insulated by the mam bod^ of the lead. 

10. Theleadasiedtedindaim9»\riierens&dadap^ 
assemb^ of the implantable merfical deme. 

11. The lead as redted in claim 9, vAierdn said adapting member has an aperture 
extendii^tiierethrough such that the aperture a&gns^^ 

to the header assembly. 

12. The lead as redted in dum 10, wherein sdd adapting mendier has an aperture 
extending dierethrough such that the qwture alQnsw& a header port when the lead is coupled 
to the header assembly . 

13. The lead as redted in claim 10, wfaerdnsdd adapting member is comouredt^ 
confimn to a shape of the header assenibiy. 

14. The lead as redted* in daim 9, wherdn said port of said adapting member is 
adapted for recdving auni-pohr lead. 

15. The lead as redted in daim 9, wherein said jump^ wire indudes an outer 
dectrically insulating layer and an inner conductive wire. 
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